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Color vision requires the comparison of the output of
classes of photoreceptor cells (PRs) that respond differently
to wavelengths of incoming light. In Drosophila, color
vision is achieved by the two inner PRs: R7 and R8, which
express different rhodopsins (Rhs). The purpose of our
studies is to investigate the role of senseless (sens) in late
color photoreceptor differentiation. Drosophila sens (verte-
brate Gfi-1) encodes a zinc finger transcription factor that is
necessary for R8 specification in early eye development.
From our expression studies and misexpression experiments,
Sens also appears to induce R8-specific characteristics and
repress R7 characteristics during late photoreceptor differ-
entiation. To clarify the role of Sens in distinguishing R8
from R7 cells, we are addressing how Sens regulates the
transcription of rhodopsins using luciferase assays and gel
shift analyses. Moreover, we are testing the expression of
rhodopsins in photoreceptor lacking Sens late in eye
development. The studies will provide insights into the
role of Sens in regulating rhodopsin expression and inner
(color) photoreceptor differentiation in the adult Drosophila
eye.
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The Drosophila homeobox transcription factor Orthoden-
ticle (Otd) is critical for eye development. Like the
mammalian homolog Cone-rod homeobox (Crx), Otd is
expressed in photoreceptor cells and is essential for correct
photoreceptor cell morphogenesis and opsin gene regulation.
Interestingly, Otd can function as both an activator and
repressor of rhodopsin genes in a cell specific manner. The
purpose of this study is to understand more about how the
Otd protein regulates gene expression by mapping its
various transcriptional regulatory domains. To test which
parts of the protein participate in activation or repression of
rhodopsins, we are testing Otd deletion constructs with both
in vitro and in vivo approaches. In vitro luciferase
experiments will analyze activation of the blue-sensitive
rhodopsin 5 encoding gene to look for domains that
participate in activation. To confirm these domains in vivo,
we use the Gal4-UAS system to evaluate the ability of these
deletion constructs to regulate rhodopsin 5 in otduvi mutant
transgenic flies. The in vivo analysis will also reveal
domains that participate in the repression function of Otd
measured by repression of green-sensitive rhodopsin 6
encoding gene. Currently, in vitro experiments have identi-
fied two domains that participate in rhodopsin 5 activation.
These results were confirmed with in vivo experiments.
Ongoing studies are investigating repression domains.
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The homeodomain protein Prospero is expressed in the
presumptive R7 photoreceptor and the lens-secreting cone
cells during retinal development in Drosophila. At some
point during pupal development, localization of Pros in cone
cells switches from nuclear to cytoplasmic. We wish to
understand when this switch occurs, how it is mediated, and
whether it has any relation to terminal events of cone cell
differentiation. We also wish to determine if early nuclear
expression in cone cells plays a role in their specification
and/or survival. Initial experiments have revealed that
Prospero does play a role in cone cell development and that
early expression patterns are dynamic in various cell types
within the developing Drosophila retina. The successful
completion of this work will lead to a better understanding
of the role of Prospero in cone cell development. Interest-
ingly, the vertebrate homolog of Prospero, Prox1, has also
been associated with lens development. Therefore, this work
may also provide insight into the mechanisms underlying lens
formation in the vertebrate eye.
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Cranial placodes are focal thickenings in the head ectoderm
that contribute to cranial sensory ganglia and the paired sense
organs. All placodes generate neurons, except for the lens. At
neurula stages, precursors of all placodes are found in a
continuous domain of the ectoderm, the pre-placodal region
(PPR) that surrounds the neural plate. Within the PPR, otic and
epibranchial precursors are located posteriorly, while lens and
olfactory precursors are found more anteriorly. Surprisingly, we
find that initially the entire PPR is specified as lens: even cells
that normally never contribute to the lens begin to express lens-
specific genes, when cultured in isolation, and form lens-like
structures. This raises the possibility that lens represents a
Fground state_ for all sensory placodes and that suppression of
lens fate is required for other, neurogenic placodes to develop.
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